Response of pineal serotonin N-acetyltransferase activity in male guinea pigs exposed to light pulses at night.
Serotonin N-acetyltransferase (NAT), which is crucial for the formation of melatonin, undergoes a typical day/night rhythm in the pineal gland with low levels during daytime and high levels at night. Short pulses of light given at night have been shown to rapidly depress NAT activity in some species, but not in others, the reasons for this difference being unclear. As diurnality and nocturnality of the experimental animals may play a role and since diurnally active animals have been little investigated in this respect, in the present study the diurnally active guinea pig was investigated. Male guinea pigs kept under a lighting regimen of LD 12:12 (lights off at 1700 hrs) were killed between 1200 or 1300 hrs and between 0000 and 0200 hrs, at night in the dark or after exposure to 10 or 45 min of light. The results obtained show that the day/night difference of NAT activity is about 2-fold. 10 min or 45 min of light given at night significantly depress pineal NAT activity. Re-exposure to darkness for 1 hr of animals previously given light for 10 min leads to restoration of NAT activity. These findings together with data from the literature suggest that it does not appear to be the activity pattern (diurnality versus nocturnality) of an animal nor the amplitude of the day/night difference of pineal NAT activity that account for the suppressibility or non-suppressibility of pineal NAT activity by light at night.